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DE-FE0031950: Project Enterprise JION

CLEAN ENERGY

A Overall Project Objective:

i Tofield test an engineering scale 10
tonnes per day (tpd) CO, capture
systemon a 1 megawatt (MWe)
slipstreamflue gas from a commercially
dispatched NGCC power plant to
empirically validate the low capital and
operating costs for ICE-31

A Budget:
T DOE-NETL:$13,000,000
I Cost Share: $3,906,839
A Period of Performance:
B Calpineds Los Medanos Ener gy Cen
I October 1, 2020 to July 30, 2024 Pittsburg, CA
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Project Enterprise Team |ON

CLEAN ENERGY

U.S. Department of Energy
National Energy Technology Laboratory
1

ION Clean Energy
(Lead Institution)

* Project Management and Communication with all relevant stakeholders on status and results

* Supervise design and construction of CO, Capture and Balance of Plant Systems

* Develop and execution of test plan for 1-MWe demonstration; Analysis of data during demonstration
* Complete DOE Deliverables: TEA, EH&S Risk Assessment, Technology Maturation Plan

Koch Modular Process Systems Calpine Corporation
Subcontractor Host Site
Process design & costing for CO, capture pilot Host site of 1-MWe test facility
Fabrication of modular CO, capture pilot system Facilitate permits for pilot
* Operations support during test campaign

Sargent & Lundy (S&L)
Subcontractor Hellman & Associates
* Design of all required balance of plant systems - Subcontractor

EH&S Support for test campaign
EH&S Risk Assessment

Installation of BOP and modular systems
* Decommissioning of the pilot system —
Techno-economic Analysis




Project Scope and Key Milestones ION

CLEAN ENERGY

A Preliminary design, permit, and cost
the pilot plant 4 Planned Actual

Completion Date Completion Date

Milestone Title / Description

M2 Kickoff Meeting 12/04/2020 12/09/2020
A Finalize engineering, fabricate M4 HAZOP Completed 3/10/2021 05/27/2021

modules, and develop controls M6 ModularPilot System FixedCost  3/24/2021 06/18/21
A Build and install modules; Connect mio A ites - Ssu202L  aporo2t

Balance of Plant; Commissioning M12 Modular System 11/3/2022

Factory Acceptance Testing
Complete Pilot System

M14 . . 2/28/2023
Site Acceptance Testing
A Field-teSt MEA ICE_21 and ICE'31 M16 Baseline MEA and ICE21 Testing 06/30/2023
Wlth NGCC f|ue gas M17 ICE31 Testing 6/24/2024
A Data evaluation and extensive M19 DOE Close-Out Meeting 9/15/2024

reporting
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ICE-31 SOLVENT TECHNOLOGY



ICE-31 ION
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Established Engineering Process

.
1. Flue gas
ii4i.  without CO,
L

Basis of Performance
(compared to ICE-21)

A Lower energy consumption D :

.
ses. Flue gas
ites. Without CO:

T Similar fast kinetics

i Higher working capacity AR oA R it
i Low heat capacity JAREE
A Low corrosion cooeare || | = & i
] - Utility/Refinery,/Plant :::of::ie;: : : :: :8 by adding heat
A Revolutionary stability o L 8 5

iy

Steam to Turbines Energy In

Fuel: Coal, Natural Gas...

Electricity to the Grid 5 E
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Development Path

- Feasibility
- FEED
- FE&P
=2’ - Commercial
Operations

National Carbon _
Capture Center Commercial

0.5 MWe Scale

Coal & Natural Gas
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Lab Development Bench-scale
Pilot

Simulated Flue Gas Coal
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ProTreat® Model Validation |ON
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Variable Capture Efficiency with Simple Stripper |ON
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ICE-31 Transformational Stability |ON
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CURRENT PROGRESS
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Modular Design |ON
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